Ceramide-dependent caspase 3 activation is prevented by coenzyme Q from plasma membrane in serum-deprived cells.
Coenzyme Q (CoQ) is the key factor for the activity of the eukaryotic plasma membrane electron transport chain. Consequently, CoQ is essential in the cellular response against redox changes affecting this membrane. Serum withdrawal induces a mild oxidative stress, which produces lipid peroxidation in membranes. In fact, apoptosis induced by serum withdrawal can be prevented by several antioxidants including CoQ. Also, CoQ can maintain cell growth in serum-limiting conditions, whereas plasma membrane redox system (PMRS) inhibitors such as capsaicin, which compete with CoQ, inhibit cell growth and induce apoptosis. To understand how plasma membrane CoQ prevents oxidative stress-induced apoptosis we have studied the induction of apoptosis by serum withdrawal in CEM cells and its modulation by CoQ. Serum-withdrawal activates neutral sphingomyelinase (N-SMase), ceramide release and caspase-3-related proteases. CoQ addition to serum-free cultures inhibited a 60% N-SMase activation, an 80% ceramide release, and a 50% caspase-3 activity induced by serum deprivation. Caspase activation dependent on ceramide release since C2-ceramide was only able to mimic this effect in 10% foetal calf serum cultured cells but not in serum-free cultures. Also, in vitro experiments demonstrated that C2-ceramide and ceramide-rich lipid extracts directly activated caspase-3. Taken together, our results indicate that CoQ protects plasma membrane components and controls stress-mediated lipid signals by its participation in the PMRS.